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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a film-forming composition which excels in the mechanical properties of a 
coated film and can effect firing of the coated film in a short period of time and exhibits a very low dielectric constant 
as the interlaminar insulating film material in semiconductor elements and the like. 

SOLUTION: A film-forming composition contains (A) a hydrolyzate and/or a condensate of at least one compound 
selected from (A-1) compounds represented by formula I: R1aSi(OR2)4-a (wherein R1 is hydrogen, fluorine or a 
monovalent organic group; R2 is a monovalent organic group: and (a) is an integer of 0-2) and (A-2) compounds 
represented by formula 0: R3b(R4 0)3-bSi-(R7)d-Si(OR5)3-cR6c (wherein R3, R4, R5 and R6 are the same or 
different and each is a monovalent organic group; (b) and (c) are the same or different and each is a number of 0-2; 
R7 is an oxygen atom or -(CH2)n-; (n) is 1-6; and (d) is 0 or 1), (B) a latent acid catalyst and/or a latent base 
catalyst, and (C) a solvent having a boiling point at normal pressures of not lower than 180° C. 
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(57) [fift] 

MKfc**] (A) (A-l) TBHttsC (i) -e 
R 3 b (R 4 0) 3-b S i - (R 7 ) d 
(R 3 , R 4 , R 5 *5j:tfR s fi, PI-X*t)Siot^tt 
«iv?tul«^«nX'«:»U b*5J:r/c«:, n 

•JMIFMsfctt- (CH 2 ) .--C«*ttS««r«U n 
f*l-6*. dtt0*fcf4l ) d»6tt&WJ:9 



R ! aS i (OR 2 ) 4- (1) 

U R 2 fllffi^)tiS^U afiO-2(^SE«:*^ 
"To ) 

(a- 2) Tie-ss:^ (2) x-m^th^it^ 

i (OR 5 ) 3-c R 6 c • • • (2) 

(B) SSttSMIfc J: l< ii^f 

(C) *flE-C©»*^ 1 8 0nCflLhoWIKr**r*^ 

t «rWK& -rifles AA&rit*. 



(2) 



&m 2001-5555 4 



imntmi] (a) (A-i) tie-as:*; (1) -eg 

R'.S i (OR 2 ) 4-a (1) 

R 3 b (R 4 0) j-b S i - (R 7 ) d- 
(R 3 , R 4 , R 5 *5<tt^R«« N m~ -CfcJMeoTVTfc 

KlSJS^fctt- (CH2) n --?g£iT,58£:^U n 
tt:l~6&, dtt:0*fc»il &^-f„ ) A*io&5PJ;9 

(B) «HSttK«JSiE*JJ:tJ5»«tt«[S«ja£ , t>b<tt:^-f 

(C) ^BEX-co»^;^ 1 8 0'C£A±<O^'J^*-r5C 

[i»^2] (d) i&m.x<r>n&& i 6 o^^t^ 



[M&«3] (B) ^^ffifflfJ-g-^ (A) fi&#l 

oofisas (sS^OTk^ftrS^min CMtro. o 
01-1 0ltas-efc5C t«:4#®t-rSlt*«llE«fe 



[§&#j£4] (c) ^#fT/^-/K 



[ffl*g5] (C) J*^t (D) ffe$H£)?f 

W&i>K (C) : (D) = 5 : 9 5~5 0 : 5 0 (SS 
*fc» (C)^+ (D)^=10 0) f*.5riSr1$ 

[SSWOTSMfflfcKfi] 
[000 1] 

[0 0 0 2J 



U R 2 (ilffi0^rmSS:^U a«:0~2<Dg3&£g 
1% ) 

(a- 2) tsb-«ss; (2) -e**n*ft*ifc 

-S i (OR 5 ) 3-c R«c • • • (2) 

fc->y* (s 102) ww&mistix^&. zvx, iff 

T, SOG (Spin on Glass) BgiP^fiix 
10 ZTb7TA'**is7>'V>1}n*tt±fm>t:±j&&k-r 

<fc 94Mm^«Mm9Miceft«JIIIHftM$m#* 
[0 0 0 3] 4#|»SP6-1 8 12 0 H^tfRfc; 

±ro^-y =f^~ft^^i:-t-*IMWI»KjWil»*a!ttJ« 
so [0 0 0 4] WO 9 6/0 0 7 5 8 -^SUitt, 

mms&fiwifcx. t^mam? 
=7 x^tticffi^s -> y # &mswmsm&m*tmm 

[000 5] $ P>IC. 3-2037 7 ^#IC 

lfi-COSI{t:, mmzfy X^tc J; Z^mZfto fr®&Xh 

ott. ?7y*<nt£\^mmitmw& : &'&z>z.k* 

[0 0 0 6] u*»u ±fB<7)J;5»-->7Wfc;'&«itc:f L ^ 



3 



(3) 



Vfffl 2001-5555 

4 



[00 0 7] [00 0 8] 

lwfi&M&:^£ 5 t-rzwim] *»wwu ±Em«jft (a) (a-d te-hw (i) -casttsfl:** 

*«m-r-*fc»oBB»rii«ii*«iiKBu £e>i-i*L< rusi (or 2 ) ^ (D 

&mzi&\, ^mmm^mmi&&mm#&ztim'tz> c t -r. > (a- 2) tsb-jrs; (2) -esstts^t: 

R 3 b (R 4 0) *-b S i - (R 7 ) d-S i (OR 5 ) 3-c R 6 C 
(2) 

(R 3 , R 4 , R 5 &J:tfR 6 te x B-nWot^tt 10 h^i^v-^^ fh7^h=2rv">7y. T h^~n-^ 

— nftftoT^Tt 0 — 2<D|ftSr*U R 7 tt fh7-n-^h^^ 7h7-sec-/h^ 

KsftHH^fctt- (CH2) i-tSSWSSrvU n ">7>> fh7~t e r f h77 

(B) »ffittm«»^J:t5»&tt«Sttl«1>U<«^-f hy-n-^h^7^> ^f/WM-s ec-^h 

(C) «rjE-e«5»^ s l 8 0t:a±OffiPJSr$«--^5i 20 >\ xf^hyxh^^>7y % sl^/U^D -n-^a 
[0 0 0 9] e c - ^h^V^^ xf/H^y- t e r t h^r 

[»womfc<0?!?!ifi] >\ x^hy7xy^V7^ ifx/i'hy^ 

[0 0 10] (A) f&ft h Crisis? is. t^/Vhyxh^7^ t*x;l, h y 

(A- 1) J&fr -n-^C2zK^f^>7>-. t^hy-i s o-/p^ 

-LIE— J&xt (1) t£*5^-C. R l i^J:t5R 2 0 1ffiO^ ^r^>7>-> ^hy-n-ZR^^ fcT=/u 

Sitm t/i^a-s. ry-/ua, ry/H, >ry hy-sec-yh^>7^ t^hy-tert 

S'£M'Stt?»*tf££&asx*#*. -«5t -:/h=*v^7>\ t^hy7xy^>7^ n- 

(1) RlSJV^C* R l f±l«<0#KS. WCT/I^A** 30 /ne/uhy ^ n -^n If/P h y 31 

*fctt7*=/ua-C*)*ri:*S#*U^. w^T% T/U >>^>\ n - y p f/l^ h y - n - yp ^v^i/7 
^mti^X^ ^/I'Ss ^5vWg x ^ofcf/Ug. 7 - n-^e/Uhy-i s o -^vtf^isf 1 ?^ n-y 

^mtez&m? *>tu »* u < 1 - 5 -e*> ce^hy-n-^h *v->^ ^ n -:/n e/why- 

<, $^{-7K^JDS^^^^Ig^if{ce^&$ttx^/^x -^h^7V, n-ype/bhy7xy^7 

fcJ:v\ -Jftsfc (1) fc:*5^T. ry-/uS£LTtt, V. i ^p^hy^ h^»7^ i-^P^h 

Z7^=./U£^ j-Zr^/U^ ^f/b7xx;l/S, Ji^/W^ yxh^v->7>> i -^o f /U h y - n — jjf^f > 

xx/i/g, ^po7x-/bI, ^cr^^zc— i -^C3tf/P h y - i s o -^n sK*S^>7 

[00 1 1] — jtt* (1) •vmztizit&WKo&ftmk 40 tf/bFy-sec-^R^>7^ i-^oe/uhy 

Lttt, hy^h^r^^yV, hy:*h*v->7>. h -tert-Z^W^ i fcf/U h V ~7 ~ J 

y-n-^njK^r^v-^^ h V - i s o -^ntf* *s *$/$/9>\ n-^f/Uhy> h^v">7^ n-^ 

->7^A hy-n-^h^7V, hll-sec-^ /uhyxh^>i/7y, n-^f^hy-n-/p^ 

h^»7^ hy-tert-yh^7^ hy ^7V, n-^f/^y-i so-yp^v->7 

7*,/ >\ 7/^Phy^h^>7^ 7^ >\ n-^h!)-n-yh^>7^ n-^FvP 

^-n hyxh^ri/^7^ ^/W^n h V ~n-^aiK=¥ F!)-sec -^^^7^ n-^/W- hy-te 

>>7 V. 7/W3f-n h y - i s o-^ctiK^rv'v-^^ rt^h^7^ n-^f/Wh y 7xy^>7 

7/Utn hy~n-yh^v">7^ 7/UtPhy-s s e c-^F!)^^/>7^ sec-^f 

ec-^h^^^ 7^tPhy-tert-^h /U-i-hyxh^7^ sec-^-F!l- 

^»7V, 7/^Ph!l7xy^>7^ 7h7^ so n -:/n 7 V'. sec-^-h!l-iso 
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^^7^ sec —-/^JV— h y - s e c — -f Y^ris 
->7^ s e c —-/^JV— h y — t e r t — :/ h^rv'v' 

7^ sec-^~h!i7xy^i/7y, t 

n-^R'>i/7^ t-yf/H^y-sec-^h^ 
^\ t —-J^tV hD-tert — :/ Y ^risis? 
t-^f/why7x/^i/v'7^ 7x-;vhy^ 
h3rv^>^:x x 7x^hyxh^r^7y, ~7 zr.=-;]s 
YV -n-7vtf*cisis"7^^ :7^~/U by- i s o - 
^n^WyX 7x^H-n-7'h^7 
V. 7x-/Uhy-sec-/h^'>'>7^ ^oi^/U 
hy-tert —~? h^ri/i/^y, 7x-;l^ h ]) ~7 
^r^7y, k^/v h y ^ h^-isi/yi/, h y m 

h >\ 7 -r ^ y :/a tf/u h y ^ h ^>^7 
v-r^yptvphyxh^^y, v-^y 

i/yntVUhyxh^»7^ v -hy7oD7 P Dt 4 

;^y/h^7^ y -hy7DD^ptwhyx 

^ V. Z?*fA — i^— i s o — Zfvtf ^ 
^v^-^-n-r/h^v-v^^ i^^/P-v*- s e c 
h^isf^zs* x/^^/U-is- t e r t —Zf Y*is 

3rS'v'7>\ v?oi^/W^ h^r^i/7^ v^^vU—v? 
— n — zK^f V. i/rc^/]^— i/— i s o —^u 

^^»7^ i/zn^/U- C/— n h^ri/v^^ 
x^Vl — ^— sec — Zf h ^rv^v'^y, v?3i^Vl — >>— 
t e-r t — y h^rv^^^ i/^^/Ui?Z7 J *ci/i/=7 
>\ v J -n-7'0tV^ v^-n-^D 
fcVl-^ai h^^7 V x ^-n~yafcVU-v?-n-7 p 
□ ^v'v'y^ C/-n~^ci e/U-v?- i s o -^p 
^v->7^ i^-n-^a tf/I — ^-n-^ h 
9>\ v?- n -^p fcVU-^- sec -Zf h^r^v-^ 
>\ ^-n-7'ne/l/-^-tert-7 r h^7 
V. is— n-y& ¥/l>~-i/-'7=.y 3ci/i/7 V. *J— i 
s o-/o^^ h^r'>^7^ i^-iso— ^ntf 
;^xh^.^>7y % i so-/p^/I — v^-n- 
^njK^r^ix^V, $J— i s o — T^t* fcf/U-i/- i s o 
-^p^^ri/v/y i s o-/ne;U-^-n- 
^^^7^ i s o -7u e/U- v 5 - s e c — 

^ h^v">7^A i s o-^nfcf/U-^- t e r t 
-^h^7^ i s o-^Pe/W-^-7x/ 

^P^^^y, S*-n — 5*— i s o-^n 



^-n-y^W-v^- s e c -:/ h3ri^>7^ ^ 
-n-^-^-tert-y^-/>7^ v 5 - n 
-yt/u-^-7xy^>v7 ^ i/- sec 

v*— s e c -^^vl^x h ^rv'v'T 
>\ s e c-7'f/U-v ? -n-7'P^v'^7>'> 

is— s e c-^^/P- v?- i s o-/n#^r'>i/7>> 
v^-s ec-yf/U-v?-n-^h^'»7^ v?- s 
e c sec — Zf h3rv^>7>\ is- s e 

c — r/^vl'— v*— t e r t — y h^rv">7 >\ v* — s e 
io c — -y^f-tV— i/-7xy^rv'v/7^ ^-tert-/ 
^vUv^ h^f-^7^ v 5 — t e r t >3f 
->->7^s v 7 — t e r t —-f^/V— is — n — Z7*UT$*cis 
v-^>\ v?— t e r t — y^/l*-— i^— i s o -^otK^t 
isisyls^ v>— t e r t v^- n — ^ h^TV^ 

7 >\ v?— t e r t — Zf*f-;\s— if— s e c — ^ h^v'v' 
^ V. i/— t e r t —-f^A — is— t e r t —7 h^ci/ 
4 >7^ t e r t - /f /U-^-7x;^v'7 

20 v^^n/u— i/- i s o — ^o^^rv'v'^:^ 

oi^/U- v^- n - ^ h ^v-v^ >\ v^^cc^/U-v^- s 
e c-yh^'»7^ v/7x^-v/~tert-^ 

;^y^^v->7^ y-T^y^nlf/Phy ^ h^r 

y-r^y^p^hyxh^^^ v 
-^y^K^ntvuhy^ h^v/->7>, v-^y 

K^r'>^P e/U h y x h ^fi/i/7 y-hy7PP 
7'Pt:>Fyy h^ri/v/7^ y -F])7nP7'p^ 
h yx h^>7W£<!f ; i:^ t ^ 5o 
so L<J1. f h7^ h^ryy7 x K^^h^riX^^ 
^> X h7-n-7 P P^v'^7^ -7 s " h7- i s o - 
/P ^^rv^>7 f h 7 7 x y ^f'>i/7 * V 

y^h^»7y, ^f/whyxh^»7^ ^^/w 

hy-n-yp^»7^ ^f^hy-iso-^ 

yx K^rv^v-^^ tTx/uhy^h^y^^ exvu 
hyxh^7Vs h y y h^»7y, 7 

40 7>\ i;xf/i/^xh^y^7^ i^^oi^/^v?^ h^f 

~>->^V\ i/7xx;V^xh^^>7yx h^^/WE- 
;^h^>7^ hy^f/Wxh^»7^ h 
yxfMyy h^7y x hyxf/^yxh^> 

v'y^ hy^^xi/U^e/y b^-i/i/?^. h y 7xx 

2 Ji«:[i3^{c^ Lt t J: v\ 
[00 12] (A~2) Jgfrfr 
±fa-«^; (2) l«coW»Si:LTfi. it 

O-ft* (1) i:^if«S*Wec^^#^ 
so (2) ^R 7 "Cfc5 2«O^T«S^ LT 
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tfzzt&-?£z>o — «w: (2) <do%. R 7 &mmm 

■tf-^ 1, 1, 1, 3, 3-- <>-*^ h=¥'>-3-^^ 

yUv?v^C2^rih^ N l f 1, 1, 3, 3 :>-^oi 

-S-^^yUv^v'D^v. 1, 1, 1, 3, 3 

h^ri/-3-7*-/Wi^ixa^^ 1, 1, 1, 
3, 3 -^O-^^i b^v"- 3 -7ai^/Uv?v^ci^ri^^ 
1, 1, 3, 3-fh7^h^>-l, 3-v^fvl^ 
i/a^V x 1 , 1, 3, 3 —r h^rv'- 1 , 3 

-5*7* *yl^$/n*-0->\ 1, 1, 3, 3-^h^^h 
3rv—l, 1, 1, 3, 

3-7- h7X h^rSx- 1, 3 -v^^^^/u^i/a^rf- 
>\ 1, 1, 3-h^h^>-l, 3, 
/U^i/n=3Mf*>\ 1, 1, 3- hyx f>^>-l, 3, 
3- h y J^/Ui/U**cV^^ 1, 1, 3-hy^h=¥ 

3, 3-hy7x«/^>n^rfy, 1, 1, 
3 - h h3rv"- 1, 3, 3- h y -7^~/Vi?*/vi3r 
1, 3-v?^h^ri/-l, 1, 3, 3-f h7^ 
f/^i/n^rfy, 1, 3-^h^i/-l, 1, 3, 
3-X h^^/W^a^l^ 1, 3-t?7*h3rv'- 
1, 1, 3, 3— T h77xn;Vv?;/P^fy x 1, 3 
-v ? xh^rv'-l, 1, 3, 3-T hy7^=- /Uv^>n 

>\ 1, 1, 3, 3-f h7^h^>-l, 
/Ui/i/a^ihv, 1, 1, 3, 3—r h^ri/- 

1. 3-^7^^*^:/, 1, 1, 3, 3-f h 
^Mri'-l, 3 -^T7^^Ui/->n3r1h^ N 1, 3 

h^r->-l, 1, 3. 3-t" h9^f/vy ; >o* 
1, 3 -v^n h^r'>- 1 , 1, 3, 3-fh7^ 
^vl^S/n^MJ-^ l, 3 -is J h^v— 1, 1, 3, 
3-7 1 h^a^/l't^n^M^ 1, 3 — h^ri/ 
-1, 1, 3, h9 7*s^i/B*-J-v*if 

(2) K:fc^Td#0<D>ft^£ Ltlt — 3rlM h3r 

1, 1, 1, 2, 2— h*ci<"~2 
-^f/l"^'>7^ 1. 1. 1, 2, 2— O^aih^r 
i/- 2 - ^v^SH^ >\ 1, 1, 1, 2, 2— <^ 
^ h^*>-2-7^=/^'>7^ 1, 1, 1, 2, 2 
h^ri'- 2 -^-/Ui/v-T^ 1, 1, 

2, 2-fh7^h^>-l, 2-^>f/^>7>', 
1. 1, 2, 2-7* b^ h^rv— 1, 2-i^^/U^ 

1, 1, 2, 2-X h?7< h*'>- 1, 2 -is 
7x-;k^>7^ 1, 1, 2, 2— fh7Xh^i/- 
1, 2-S*7«=^i>$/?>\ 1, 1, 2-hy^h* 
'>-l, 2, 2-h!i^f/^7^ 1, 1, 2-h 

yxh^y-i, 2. 2-hy^f/^7y, i f 



1, 2, 2-hy7x-;^y 

7>\ 1. 1. 2- h yrc 2, 2- hi) 7 

ai^/UiSis^ls^ 1, 2-^h^>-l, 1, 2, 2 
-fh7^f/^7^ 1, 2-v^h3->-l, 
1, 2, 2-fh7yf/^>7^ 1, 2-i/*h*r 
1, 2, 2~rh77xr/^>7y x 1 , 2 
— $fcc 1, 1, 2, 2-7^ h77x^^7 

VfcJfSr. — (2) KiSWCR'as- (CHa) □ - 
-e*S^S<o<b^«Ji:U-Ctt, fx h*v- 

io v^y/w-) fx (^^ri^m h^i/v'y /i-) 

v x fx ^ft7xy ^ri/v-y/p) y*>\ fx (t? 

^ h*->**vl'5/y M t'X (v^ h 7^ 

/Ui/y/l-) fx (v?^ b^ci^7^^/wyD /V) 

fx (Sfcc Y*^-? x.—JVi/V ;v) J?>>^ f 

x b*f&**'A'i'}) /H **>\ fx (^h=¥^> 
y /u) * $ >\ fx (^ h ^^^7 ^ ~/i^> y /w) y ^ 

V. fx (-x^rih^ h^ri/i/y/U) ai^^ 

/uv^y/u) trx h^f->v ? ^7 c '/wv'y 

zu) v. t*x (xh^i/^^f/wyy/i/) 

fc'X h^^^7x-/Vi/y;U) a:^ v. tfX (31 h 

^iy>?^^^/u->y /u) i, 3-trx (^^-^ 

> h^fi/i^y/l-) 1, 3 - fx (-^f-m h 

^v^v^y/W) yvs<>-^ 1, 3-t*X (-^^r^^^y^r 
'>->y^) T'n/Ny, 1, 3-bfX h^rv-^^/U- 
30 i/y/l-) ^n^>- N 1, 3-b*X (^b^->^^/^> 
^a^> x 1, 3- fx \***s-7aL=-/Ui/ 
D/U) Z?us<^^ 1, 3 - fX (v?xh^V7xx/t/'y 

y/u) 3/0^^ 1, 3-fx Uh^y^^yy 

/U) ^n^>- % 1, 3 -fx (31 h^r^^^/i->y 
/U) ^o^V. 1. 3-fX h*risi?7^—/lsi/}) 
;V) y>vs<ls^ l, 3 -fx (m h^^7xx /t->y 

/p) £**rf«£ td5-c#-5 0 ctu^>(D5 

^f7x^i/^>7^ 1, 1, 2, 2-rh 
40 7^h^>-l, 2-^y^^i^7^ 1, 1, 2, 
2-fh7Xh^-l, 2-^7 t /^>7>', 1» 
1, 2, 2-fh7^h^>-l, 2-^^xvUv^> 
7^ 1, 1, 2, 2-fh7xh^y-l, 2-^7 

x-/Pv?y7^ 1, 2-i^^h^iy-l, l, 2, 2 

-fh7yf/^->7^ 1, 2-S**h*->- 1, 
1, 2, 2-7F7/f/^>7^ 1, 2-i^^h^r 
1 , 1, 2, 2-7 1 h^^n/Uv?^^ 1, 2 
-v?3i h^fv'- 1, 1, 2, 2-fh77xx/U^y7 
fx (— ^rf-y h^rv-iyy/U) fx (— * 

so ^h^>->y/w) ^^v, fx (^h^f;u-> 
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y/U) y*>\ tT^ (is^ h*cis* ^/Uis\) ;\,) * # 

is, tr* (>?y h^v/7x^;w>y/W y*>\ tr* 

(v?ac b*is7z*~/l>is}) AO y*>\ tr* (y h*v- 

a-) y*v N tr;* (y b^isis^^-jvis}) /u) y* 
>\ tr* h^s^^rivu^y/u) y 

(A) rildiUtt, ±IS (A-l) jft#*5j:tf (A- 
2) t>U<ttV^-T*t**- 2r*r»lr\ (A-l) /£ 

5>*5<tt^ (A- 2) j«5>«:*ix-P*t2«K±fflv^^i: io 

[0 0 13] #380!W3^T. tiufrfrMb^ JbfB 
(A) ^l^^tt^^o-S, R 4 o-S, 4o J:c^r 

fi i is tzttmnfc&m s tir v > s t> 2 fleLktfin* 

t6:K^6o *5§W{c*5V>-C«^i:tt (A) 
*o*^»4fcoi/9y-/u«*ssB-frbrs i-o-si8 

^4b\ (a) ^oiPTK^w^^MW^a 

te> i!3t, 1. 0 0 0—120, 000, jif^Kii 
1, 2 0 0—1 0 0, 0 0 0g£tfc5 o 
[0 0 14] (A) i$#*§^£ 

U-Ctt. AB+i'-Mt*** 

^tttii M^Ff h y^ *-y (r-fe^/wr^ 30 

^■/v-r-fe h^-— b) hy-i-^P^i/'^ 
y (Tir^A-Tir b) ^*>> hy-n-^h^f 

v"^y (Tf?/VT-* h"*— h) ^*>\ hJI-se 
c-^h^->-^y (Tir^A-Tir h^— h) * ^ 
hy-t-/h^>^y (Tir^A-Tir h-J— h) 

s^th*^- tr* (r-t^T-fe h^— b) ^ 
>\ e^-n-^D^^^ • trx (r^^r^h^- 

h) ^ >\ is- i -^azK^f '> • fcT* (Tir^vKTi? 
h^"— h) v^-n-^h^'^ (Tir^vP 40 

T^h-^-h) >?-s e c-7b*cis- fcf* 

(Tir^A-Ti? h?-— h) 5*- t -~7b*is • 

tr* (T-fefvKT-fc h-J— b) ^y^h^r^- 
hy* (Tir^/KM? h-t—h) ^*>\ ^y-n-:/ 

D3K^fv" hy* (r-fe^/wr-fe h) 

y - i -^n #*is • h y x (Tir^vWTir h"*— h) 
^y-n-^h^ri/- bV>\ (T1rfvUT1r h 

h) -^y - s e c-7b*is- hy* (r 

y* (r-fc^-^r-tr h-*— h) -rh^^r^ (r 50 



■fe^T-feh-^-h) *-*>\ hy^h^v'-^ey (ji 

•^y (^/UTir hT-t^— h) ^^V, hy-i- 
^n^^ri^-^y (xf/V7t hTirx- h) ^^v. 
hy-n-^h^iz-^ey (xf;U7th7.tr-h) 

t^t^- h) h y - t -^h^> • ^ey (m^ 

/UT-fehTtr- h) i/iiih^V- t*^ (^ 

/UTir h7tf - ^^V. v?-n-^nzK^f'> • f 
^ (j^/WTi? hT^^— h) v?-i-yo7K 
t*^ (xf/>7th7tf-h) V. v?-n 

is- s e c b*cis - t*x (31^/^Tir h7"fer- 
h) i/- t h^rv* • f * (xf;U7t h7 

•feT 1 — h) ^eyxh^. hy^ (xf/vrt 

h7tr-h) ^-y-n-^njK^ri/ • hyx 

(ji^/Wir hT^^— h) ^^v, ^y-i-^n2K 
hy^ (xf;P7t h7tr- h) ^#ls, ^ey 
-n-^h^f">- hy^ (m^/UTir h7tr- h) ^ 

^ v. ^ey - s e c -zf h > • h y ^ (^^/v^r-fe h 
T^=r— V) -ey - t h^ri/ • hy^ (31 

^/urir h7tr- h) rh7^ (x^/U7 

1? h7irf- h) ^ey (T-tT/VTt 

h) hyx (ai^/ur-fe h7tf- h) ^^>-. t:*^ 
(Tir^/UT^ h-^~ h) t'^ (xf/U7th7tf- 

h) hy^ (r^^/i^r-fe: v-r— b) *y (^ 

h yx h=3r-> • ^-y (nr^vurir h^-— h) 

;U^xr>A, h y-n-^dzK^v- • ^y (Tirfvl'T 

-t: h^-— h) hy-i-^o^y-^e 
y (r-fe^/ur-fe h-^— h) hy-n- 

^ h=^'> • ^ey (7-t^/U7t h) 

A x h y - s e c-y b*ris - qey (T^^/i^T^ b^ 

— b) h y - t -7 b*~> • ^ey (T-fer 

v^- i -zfv#*cis ■ t*^ (r-t^r^ h^— h) 

h) is- sec h^r'> • t*^ 

(Tir^T-t h^- h) ^/u^-^^, v>- t h 

y^h^-v^. hy^» (r-t^/wr^ hf*— h) 

!?A X ^ey-n-T'n^v' • h y ^. (T^^/UT-fe h 
(7tfm ht-h) i//Unn^A N ^y ~n-^ 

h^r->- hy^ (r-t^/ur^ k-*-— b) 

a, ^ey - s e c-^ h*-^ • h y ^ (r^^yur^ h 

b) is/U=*~$J>>, - t b*is • h y ^ 
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. j (^/ut± hTtr-h) hy 
- n-^OTK^ri/ • ^ey (xf/i,7th7tf-h) 5* 

/wnnr>A % hy- i -^n^*^ • ^y (^/wr-fe 

y {zl^/UT± hTir^— h) v?/U3=.?rA x hy-s 
ec-^h^^; (xf/U7th7tf-h) vvi" 

— h y - t h^ri/ • 

ir? 1 — h) ^ h^r^ • hf* (a^yUT 

irhrir-r— h) v?- n -z/cutf^r- is • 10 

fcf:* (m^/i-Tir hTir^— h) vvi^x^A, V- i 

^yKT-t: hTir-r- h) vvV-xi-r>A x t -7 h^r 

y^h^. hy* (oi^yUTir hTir-r— h) vvi^ 
^y-n-l/ci^v' • hy* (^i^Tir h 
Tir^— h) t^ix, i -^utK^tV • h 

y * (^c^vKTir hT-fer- h) i/z^^^A, ^y- 20 
n-^h^y- hy^ Ot^yVT"!? hT'fer — h) 
3 — ^ A. ^7 -sec b^-i/ - h y ^ (ct^yi^T 
ir hT-fer- h) vvPnxi^A. ^ey - t — ^ h^ri/ • 
hU^ (cn^yWTi? hTir-r— h) ^yUn- fh 
(xf/u/t h-Tir^r— h) v?/i.=t^r>A x ^ey 

(Tir^r-tr b-r— h) h y ^ (^y^rir bri?^ 

* (ji^/PT-fe hTir^— h) vvPn-^A, by* 

by* (Tir^/^Tir h-?-— >) T/i^xl.>a x b y x 
(xf/i/7t hTir-r— b) 7;^;-^W;^;- 

KttXIl, «t^S> ^ofc 0 ^^. 

y^ygx ^^f-t^Ss ^^ys, t^^yfi, y-*- 

>Sl f^yix v-^^^. y ^/w^ a v 

T-^fys, t/<v^yt, &^g£. is®. ^ y *y 
b». 77^M> ^*^g&. 

a-w^ik ^T7yye, yy-/wK. yy w 
i^y^/^ Sr&sgfc. P -7^$sm p 40 

ng*& v ^naR», hy^DDSS, hy7;utP 
St&, -^d^Kx ^/^y», 7*^m. 

^ eayy, hy^f/w7^y> by^^vwrsv. 
^yx^y-zur^: ^ N >?ji^y— /ur ^ ^ v?y^/u 
^ey y — /wr ^ v. ^ey y ^yu^^ y — /i-r ^ so 
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Tk^t:^ h y TkgKt* y Tk^b^^y 

[0 0 15] _Lf2^(D^S^ (A) OL» (^^JDTK 

0. 001 — 1 ossas. $f^u<^o. 01 — 1 

^ M £ T *3 v * T t <t ^ \ 
[0 0 1 61 (B) Ifrfr 

»^ t < (1 2 0 0 - 3 5 0 tCiJDit S ^ t ICJ; !) 

[0 0 17] ±I5^/^^e7AJeo^f*:Mi: brii> 4 
aryf^- 4 -Tir h *i/-7 zc~jW * ^jl>x 

T^n^A ^t7/utn7yf : e^- hx i^y^yP- 
4- (^^y^f yM-^rv') ^aixiyW^yW7|>xi i> A 

i?*?-A — 4- ('OVV 
yP^J-^rv') 7^c=.yP^y^xi^A ^^fi^^yU^-D Ty^ 
ir*— K -^f/i'-3-^pn-4-7th^7x 
ny^^yU^xi^A ^^r-^^y^ar^^^*— b&if 
OT/U^ryl'^/^^^^iS: ; ^y^- 4 — t Kn^riy 
^ m — yl^y 3-/\sX/U7fr sz r> A ^^1^77yU^- d T >^^e 
^-h, ^<Vi^yW— 4 — Kd^fi^^znxiy^y ^yP^yP 
^^ri^^yu^-a^^^ai— h x 4-Tirh3r 
>^^xi xayU^ > v?yW y ^yl^^ yP^ n ^ A ^ 7 yl^ 

P7yf^-K -0^/1 — 4-y h^iy^^xiyuy 

^yu^y^^^iv ^H7/i^tP7yf : e^-h, ^< 
^i/yU— 2 - y ^yw~ 4 — t: K a ^ — ypy ^yU^ 

/Uzjx- r>ix /s^t7/WtP7yf^-h, sOiS/l- 
-3-^PP-4-fc Kd^f '>7^—yUy ^yP^yPjf>- 
£A -^^^y^aryw-fe*— h. h^y^y 
v^yU- 4 - b: Kn^v'^aixiywy ^-yu^xyu^x: i^A ^ 

^^yu^n^^^^c— ^y^yhy^-h, 2 



(8) 
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[0 0 18] S^V^/U— 4 — t Ko^>7xr: /^/W 

— 4 - t: Ko^i/^^— £A ^3^:7 /l^ 

/U-4 — ^ h^v^^xvU^/M^r^A ^ari^^/Usi- 

— K i/^y^-3-^f/U-4-t 10 
t e r t -y^/W^^^/U^/l^^^^A ^^MJ-^/l^ 
DTyf^-h, h^ri/^O-^/U- 

Kn^V^xtxvU^/l^xi^Jx ^^fi^37/P^-n 
h/£^^-<V^/W^/U7t>-^AS ; p 
n p^<yc//i — 4 — t: KP^->7x^f/M;^ = 

^a ^fy/i/tpryf^-K p-sho^v 

^7/^D/m^- K p-^nn/<y^-4 

^-n/ts^"7cc— K p--hD^y^-3-^f/V- 20 
4 — fc Kn^rv'7x=/M ^^ri^^ 

— fc Kb ^^7*=/U^ f ^A^*s ? A ^^ri^^/U 

— 4 — t Kn^e/7xi/Mf-/^^*= £A ^^ri^ 

[0 0 19] ±B-<>'> r ^r^=^A*<0*flc«t LT 
tt3— ^^A^V^^TViJ >M^f7;utP7y 

K 3 — cyv?/^y/f7/!)!?A ^*MJ- 30 

A h77;PtP^l/- K 3- (p h^r'>^V 

— K 3-^0"^/P~2-^^/U^-^^^T^y £ 
A ^^fy/Wtnryf^-h, 3 tVS^— 5 

* 0 ±E»#|»Oj»»«*»Jt LT. 2, 4. 

4. 6 - f h 7^0^^ P^f v?x / y4M^# 

£o 40 

[0 0 2 0] C*t?>0 5*>, 4 -Tir h^rv/7xr:;^ 
;*5vP;*/Wfrx^A ^*t7/VtPT/Hr*-h % ^< 
V^yi — 4 — t Kp :3 t'>7x ^vu;* /U/Jn - f> a 
^^rt7/^P7yf : t^- K 4-7t h^>7xn 

^M*— K v'^^SM'— 4 — fc KP^'>7ir:;M;^ 

>-7^=. ;V< 1/ is/UX /UjJn -i^A ^^rt7;^n7> 
^e*— K 3-^yi//^y/f7/y ^A^^y 
;wto7yf^- K#^#£L< JB^e>*V5 0 so 
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feOrfTIRfni: IfVaL^ K SI-L85, H S 

I-Lll'O, RS I - L 1 4 5. I^S I - L 1 5 0. 

ms i-Li eo (Exnt*xm m m *a&mif 
[0021] ttmvm^bfr&mtE&%imm^t** 

mn l-100mj, #£L<tel0^50inJ OJJRfl. 

sfc^— K ^7x-/u3- k— K7^Myfy^ 

i/7x^3-K^i>Ayt7/VtPn- 
Zff^X/Uft* — K fcT* (4-t-7 f f/W7x-;l/) 

3 - K= i? A h y 7;ut n ^ ^ y^/u^- h , 

( 4 — t -7^-^-7 x. 3-K-^Kf>^ 

if >^/i^^— K t'^ (4 — t — -7^-^-7 zr. =./u) 3 

— K-?At7^l/y^;^- K t?;* (4— t 
^/l^xixvl') 3-K=?^ d rt7/l'tP7>'f : &^ 

— K tr^ (4— t -^^/u^x.^/u) 3— K-!>Ay 

^-^a h y h y !7x:=. 

/u^/w^^ii>A^^i^^/u^-Pir>'^ ; e^— ^y^ 

^/^/l^^^^A7t7/UtP- n — V^/P^J^— 
y ^/U^-d^ ^V^/P*^— K v*:7zc— (4-^ h 

^~h. (t Kp^'>7x^/u) ^yfy^f/ux/v* 

^!>A h/^y^^^^~ h, i/^ 7 a^^v^/U^^/U 

(2— ^-^y^^cr^^v^/P) ^y^T^^r^A |>.y ^/U^ 
n^^^^/P^— K i/f? v^*ci//l> (2-^y 

->^c2^^fv//i^) x/v^r:^ a h y 7/ut p ^ ^ y^;u 

^-h, i^y^/V (2— t^y^ a-^^riz/P) ^yU 

zjN^^^h]j7/P3j-p^^y^/^-h, i/^xi— 

3 - K=^^f7/^p7yf^-h, hy^xi 
m/^^/uzts^.^ — ^/^^^— hx (4— t K 

^/Pz^^— 1 - t7f yl/^f /^/U^r; h y 

/v*^ a h y 7/Vt P ^ ^ y^/u*^- h , 4— >r 
y — 1— "^^^-/Vix^^^/p*— ^a h y ^yu^hn^ 

^^X/W^— h x 4— xi hP-1- 1-7^)Vi?**f-jV 
^/Wjfcn^A h y hs 4— ^ 

^■/W- l—i-7^/l'v ? y ^/U^/l^x^A h y ^/W-^hn 
4-y7y-l-t7f/P-i;x 
f ;l/7/^x^ h y 7/l/tP^^y^^- 4 

— — h a- 1 -~-y7^jvi/^-^>v7,}v*fo=z. a h y ~7jv 

*u*$^*}Vi£*— 4-^f-;V-l-t7^/Ui; 

4- t KP^- 1 -t7f/W^ ^/^/P/^x:^A h 
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y flsX/Ufr^— K 4-t KP^'>- 1 - 

■ry^jVy- h^fc Koft7x = £A hy y^l^o;** 

4—^ h^rv-- 1-^:7^/1^ h7t Ko^*7 cc^i^ 
A h y 7/W^-o>.#V^/Uzh^— K 4— * Y*cis* h 
^->-l-t7f/Pf h7t Knft7x^|>A h y ^ 
/Uaf-n^* K 4— 3i h^i/^ h^rv— 1 

-t7f-/VT h^tl KPft7x=?A h y 7/W^Cip< 

^y^/^-h, 4- (1-^ h^>xh^>) -l 
—r~7^-/v^ e Koft7x^-)A h y ^/u^n^ 

^yx/V**- K 4- (2-> h^v-m h^r'» -1 

— ^yf-zV^r h^t Knft7x-j7A h y 
^V^/WzM*— K 4-^ h^S/^/M^yUsHfi'- 1 
—^y^/VT h^e Kpft7x=!?i, h y ^/w^-n^ 

-—T^f/Vy" h7t Koft7xx^A h y 

K 4-n-^ P n/K^rv'^7/Uz}f— /V-^-ae 
i/- 1 —T^^/Vy- h7t Kaft7x=^i. h y 7/U 
*-a**>'-*/Pj(M*— K 4~ i -^pjK^t^/UjK- 
/U^-^ri^— 1 — -tyf-AsT* h7t KPft7ss:jr^ h 
!i7/^D/^ywW-h, h^/H^ 
^t^y-l-t7f/Pfh7t Koft7x = !>A 
hy7/I/tn^^y^/^-h> 4 — t— ^h^r->^7 
1 - t7f ;l/f h 7 t Koft7x= 
!> A h y 7/i/tn ^ ^ hs 4— (2-fF 

7tKo77^t^) -l-t7f/Uf h7t Kp 
*f-Hr~7^=- h y 7/U^-C3^^V^/PsJt^— K 4- 
(2-r h7t Kof7^t^rV) — 1 -t7^/Uf 
t KDf-^i^?^ h y $ yX/^ 

— K 4 ^y^/Vt^rv'- 1 -t7f /Uf h7 t Kd 

f t7* = ^ h !l 7^n^^y^^- 1 - 

h y * h^O^- f? J*M3k%m. 

yr^y, * M^>7:n=/i — tf* oy^ncz;*^- 

/W) -s-hy7^ t7f/U- tf* (hy^crcM 

^/u) - s - h y r v^<D^*#>»g&4h'&yan%M 

=/^ayK, 1, 2-t7h^yy^7^K-5-^ 
;l/jj>^py K, 2, 3, 4, 4 -Th7^y/7 
^yvcoi, 2-t7h^r/y^K-4-7/^y 
8x7r/^fcttl.2-t7 h^r/^^r^K-5- 

SJS;4~hy ^7xt^/^^> * isT-fr? =7 
K e'ujtftP — /WO h y ^ h y 7/V-3M=rp< ^y^^ 

-K -hn^y^-9, io-^xh^v^ryh7 
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/H«/*n [2, 2, 1] h- 5 -i3i^-2, 3- 

S^/Utfi^f ^ Kx N-fc Ko^^^y>f 5 Khy 
7;utP^^y^W-h, 1, 8— fzrflslsiSX 
/i^VgM' ^ K h y :7/U;^p > 9 h^OX 

[0022] ^timsm^m.mmmtn^(omm\z 

10 SR^*ft J WRdS»*L<. t/vh^hn^y^W/w^ 
-hIS. a. a-v^^/l— 3, 5-v^^h^^-O-v 5 

****** - hs, r^**w ^ ymtezzw^-r 
t K7^^ h7^f yy^T^ >\ h/^y^r^ 

>\ v>T -;y;/7x 9 >\ ^t/f/i/7h77 

^ ry^e^r^ ^fvurs:^ xf/vr^y, 
fcvu-r^>\ -J"f-^T % >\ ^-y/wr^y, S^n^ 
^w^y, rv^r s >\ tf^r^y, txy>? 

20 C [ (2-=. hp^y^/v) t^r-y] ^7/^-/w] 
/ur-;y, [ [ (2-=hp^y^v) 
~;V] tVv-T^ [ [ (2-=hD^yi//u) ^~ 
^^rv'/vr ^ v. [ [ (2--hP 

[ C (2--hn^yi//U) ^^ri/] ^/U^f^/l^] 

r^yy, [ [ (2-^hp^y^v) ^-y] ^7/^ 

-/p] txy^y N [ [ (2-=hP^y^) 

v*] ^7/^x1^3 ^^^^^u^^r^v. [ [ (2- 

- hP^y^) t^r-y] ^yPsK— /w] 7x^yyv?7 
;v] h;uxyi/7^y N C [ (2--hP^y^/u) * 

[ [ (2. 6-^hP^y^) 3j-^r^>] ^7 
/W^/P] ^^/^T^V. [ [ (2. 6~^hP-<y 

is/is) t^-y] ^7/^-/1^] ^cr f/i^r ^ 
[ [ (2 X 6-^hp^y^) 
/u] -s^y/ur^y, [ [ (2. 

40 [ [ (2 S 6-^hP^y^) ^-^r~>] #/M?= 

/u] r^y [ [ (2. 6 -i?- hp^y-W ^ 

->] ^/W^/H f^yv^y, [ [ (2. 

V. [ [ (2 X 6-^hP^yW ytM'tf 

^/u3 7x^uy^>y, C C (2. 6-^hp^< 

[ C (2. 6 -v^ h P-<y^) ^^r->] #/M^ 
/U] v^T ^ / v ? ^^n/U^^v > [ [ (2. 

so C C (a. a-^^^/U- 3, 5-v^y h^rv/-<>^ 
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/U) ^/U^/Mf/UT^V, [ [ (a. a - 

i/ff/V-Z, 5 -is* h^^-O-vz/U) X/U 
to^cW^, [ [ (a, o-^^-3, 

T^y, [ [ (a, 5-v^ h^ri/ 

/U) [ C (a, a~V^ 

/Uf-iy^y, [[(a, a-iO^A—3, 5~v^ 10 
T^y, [ [ (a, 5-v?7< h^rix 

[ [ (a. 5-^h^yv? 

/u) t^r-y] ^/v#xi/n>/^y^7^y, [. [ (a, 

%M$=>fr 9 JT i;7xn/M^^ C [ (a. a~ 

^^vi— 3, h^^y^u) J^A- 

^/ukXy^y, 7 p Dft^/v7th7xyyt=3rv' 
a x ^Ptr^-;w<y/7xy yt^-y^, ^ntf^ 2 o 
/UTir hv^^v^ /WTir h7xy y^iy 

a, ^fli^y/yxyy^'y^ yfy^rth 

W/^y/7x/yt^^, Tv^-f /ur-thyt 

/u^y;/^^/ y^-y.^ r^n^/i^rir hy 
^«2f^4irf&tt.5. *x-t> [ [ (2-=. 

[ [ (2 - = h n^ysMO zt^is] 1j/V&—jV\ 
iM^uy^T 5 % A [ (a. a-v^^^/P- 3, 5- 30 

y^7 5 yri^lf £>*L6<, ilt^ 

[0 0 2 3] #»S»J«»*<a (B) «#<B«J8»& 

r±. (A) S^io ofisas (^iP^iWjBB^ft* 
») 1:»IT0. o o l-i o«*«-c*>5. 
u<fio. oi-ioitgi-e^, (b) 
*** o . ooi sraMrcfc s fc mmv>mmm&+# 
«vHtttft6-r. (b) A&oi&wtfi ossas^a 

[0 0 2 4] (C) jsftfl» 

(C) rtMfrttt. #ETO»A*1 8 0 

tt % Wtffxfuy^ya-;K i, 

— /K 1, As 1, 4-^y^t 

— /K 1, 3 - ^y^-/K 1, so 



/K l, 5-^y^y^t-;K l, 4-^y^yi?;*- 
— /K 1, 3 — "y* y v^— /K 1, 2 -^y^y;/ 

1, 6 ^fy^t-zK 1, 5 *3fU-y 

v*^~— /K 1, 4— Hy^t- /K 1, 3-^^U" 
yv?t-/K 1, 2 - ^fy^t-yK 1, 
*yv?;*— /K 1, 2— s^y^t-/K l, 8 -tf- 
^^Vv?2h— /K 1, 2-^^yi/;*-— /K 1. 9- 
y^-y^*-— A> % 1, 2-S-t>i?*— /K 1, 10- 

f^y^t-/K i, 2-f^y^t-/K i, 12- 

K^Vt?^— /K 1, 2-K9**V5;^-— /K 1. 1 
4-7 1^7^^^-^ 1, 2-fh7T^y^t 
~ /K 1, 16-^t7^y^-/K 1. 2-^^f 

^*rl3 y^t-/K l , isVJr— /K 

1, 2 -t^^f^yv?t-;K ^^D-s^fih^^^— 

/K ^yiryy. ^t^yf;^!)3-;K hy^fa 

— /i^n/^y, ^<y*^y*y h— /K ^ytyy, 
y/ptr h— /^^^^#«T/^=i— /i^ ; -yxc^yy^y pi 
— /K ^/neu-y^yn-yK hyxf yy/ya- 
/K h y :/t2 tfuv^y n— /K 7h7xfi/y^|)3 
— /K 7h7/pei/y^!)3-/K i/y^ 

y =i— /K tvy^y 3— /uf£if<Djr}) n— 

yy^y n-yu^eyxf /ux-f/K v'xf yy^ 
!l3-/K;/a^x-r/K v?xf yy^y 
^ey ^f/wx— r/K ^nt'uy^!i3-y^^f 
/u^— r/K iszfv t° y xt— /pqey x^/yx- 

/K fyy^y 7 p n ^x-f/K *J 

/a t'i/y^!) zf^/v^L— ^/p > ^ y ^^-u 

^>/y ^^/uxi— t'/k hyxfyy^ya 

— /uqe/uL^v^ai— r/K h y xfi/y^D 

tvw^—^/K h y^^i^^^y p-z^yyt/u 
r/K hy^Dt'i/y^y 3-/Ryyf^x-r 
/K h y /ofyy^y 3-;^yxf/px-7/K h 

y Zfu^U^^T]) =t—/U^r/yu fcfA^n— 7VK h y ^ 

p euy^y ;vx-f/K 7h7^fi/ 

^^y ^-/^y^f/ux-f/K fh7xfi/y^y 
n-yRyxf/ux-r^ -r h7x^yy^y ^— 
^•y tvu^i— f h7xf yy^y p-zw^ey 
^f/ux-f/u, rh^^p^yy^yp-z^y^f 
/wai— -r/K t- h^^n fuy^/y p-/^yx^/ux 
— -r/K x K^^n ei/y^D p-zu^ey^p fcVWai— 

t'/k rh^/p^yy^y^ 3 -zu^ y yfzux-fzw 

yy/yp-zu-yxf/i/x-fzK ^xfyy/yp- 
/u^/^n kV^pi— x/K v ? pi^u-V^y P-zl/^/fzU 
pi— r/w, i^^n tfuy^y =x— /Ui/p^/PP^—'TvK 

u>-^y n— /uv^^^/upi— r/K hyxf yy^yp 
— /Uv^y ^/Upi— yvK h y pi^uv^y pi— /u>?pi^ 
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(11) 



Vfffl 2 0 0 1- 5 5 5.5 
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/K b y xi^^y 3— /Uv^fvu^-TVK hy^ 
n tvy^y 32— yyi/^^yxi— Tvy. b I) 7& t?uy 
^y :n— /uc/zc^/i^—TvK hy/o fuy/y =— 
;u^d evi^— tvk b y euy^y =— /y^y 

7^31 — 7Vy s 7^ h^^^l^^^y ^—/Ui/^^/Urc— 

hyx^uy^y 3— /i/^/n fcf/ux- -tvk ^ b 731 
^yn-/^^f/ux-T/K fh7^.fcfuy^y3 10 

— /Uv^tM^ji— ir/K -r b t'l/y^y 3-/^ 

#J ; v>xf i/y^y =2 — /wey ^f;vx>-f^7tf- 

b, ^u^yy^y 2-y^yxf;l,x-7^7t7- 

K i^xf y y^y n-zu^-y t'd tvvx-r/^rtr 

— h. ^xfuy^u 3-/^y^f^x-f/wrtf 

— K i^/u tvy^y 3-;^; 7^31— -^/yrir 
7=-— b. ^pfcVy^y 3-/^;xf/n-f/vr 
irx— K ^ot^uy^y 3 — yy^e yy^u tfyyre— ^ 20 
yyrir^— b> i/y>* tfuy^y xt— yy^y ^,1-31— 
x/^rir^— k hyx^yy^y xt— yy^-y j^^/vx 

— fvi'TirT*— K hyxf yy^yn-^yxf/i, 
x-r/t-T-tr- b, b yxfi/y^y ^-/^y/n 
tv^— ^/vrir^— b. hyxf yy>/y n-^y 

y^/yxi— ^/UTirx— b. by tVy^y xt— yu 
^/;{^x-r;W7tr- b. hy^p tfu-y^y n 
^-/u^yxf/ux-r^rirr- hy/n 
y n— /u^ey ^"ct tiVyxi— TVi'Tir^— b. by fc° 

^^uv^y n-/^/yf/i/x~r/u7tf- b, 
hyxf yy^ya — yy^e y xf/ux-r/ur-fef- 
b, f h7xf yy^y 3-;v^yyne;ux-r/vr 
ir^— b. ^ b^xi^uy^y n-^y^f^x-f 

/UTir^— b. fF7/Dei/^!l3-/^^f;i, 
x/w-t^^— k h^^ci tvy^y xt— yyqe-y 
xf/ux-f;i/7tr-h, tfuy^y xt— 

/^y e/y^— -TvuTir^-- b . fh^^ptfyy 
^y a-/^y ;l/x-f/U7tf - h*ifo^ya 
-;Ry T^^r/i'X-r/^^r/^^l ; 317^ uy^ 40 
!lp-;^7tf-F, /pei/y^yp-;^7tf 

— K i^xf i/y^yp-;^7tr-h, ^ofu 
y>/y 3-/vi;7tf- K b yxf i/y^y n-/i,y 
nr? 1 — b. hyT'otvy^yp-^tf-h, 
fh7xf-i/y^yp-/^7t7-h, fh77^pe 
uy^y =2— /i^Tirv 1 — bft^o^y =*— yy^^x 

a/^>-^— 1, 4 /k ^y-try 

v. ^^y^;^y3-;K hy^fp-^p/^ 50 



v. ^<y*3iy;*y h-/w ^ytyy, yyytf b- 
/K ^xfuy^yp-/K ^ypfi/y^yp-/K 
hyxf yy^yn-;K hy7'p fuy^y xt — /K 
v^xf i/y^U /y^ey > ^/yx\— ^/y x v^xi^yy 
^y 31— yy^ey ai^yym— yvy, ^xfi/y^y xt— /y 
^y tfyym— x/K v/xf i/y^y3-/i/^y7*f 
yy^i— t^y^y 31— /y^*y pt^/yx:-.^ 
yy, fcf yy^y =2— /y^-y cc^yy^— ^ y y > 

n t'l^y^y 31— yy^y :/o t^y3i— 7vy N -y/pey 
y^-y xt— /u^eyyf/i'X- 7vy N b yxfi/y^y 3 
— yi^e y ^ ^yuix— ^yy x h y uy^y xt — /u^-y 
3^^yU3i— x/y, h y 3i^uv^y n— yy^ey t*/y 
31— r/y. b yxf uy^y xt — yy^ey 7*f/Wx— r- 
/y. hyT'pfyy^yx -/^ y > f/ux-f ;k b 
y :/i3 tfyy^y xt — ;^y ^i^/yin— ^vy x b y 
fy/^y ^-/^y/n tvi-31— h y/ptv 
y^y xr— ;w^y7*f/wx- x/y % yxf yy^y xt — 
/y^ey y^/yxi— ^/yr-feT 1 — K> v^^yy^y xt— 
yy^ey 317^31— f;v7tf- b. v^^^i/y^y n— 
;v^y 7^p tf/ux-r^7-tr- h, ^xfi/y^yn 
— /y^y :/fvy3i— TVyxir^— K ^ntv^y 
3 -;u^e y y ^x-f ;i-7 1 t- K v?yptvy^ 
y xt— ;u^y ^^/ym— f^7^r- v^cz t'l/y 
^y xr— /^y ^13 if/y3i— r/V7tr- iz/pf 
u>^y n-/^y ^^/yxi— ^/uTiry^— hyx 
fi/y^y 31— /y^ey ^^/y^i— x/yr-feTT"— h y 
xf-yy^y n— ,y^/ 317^31— -rvyTir 7"— h 
y xi^uy-^y xt— /y^ey tvy3i— 7^/1.7--^^-. 

K h y xf y y^ y 3-/u^y 7*f ;vx-f/P7tf 
— K* h y 7^ p y y / y p - /^ y y f ;ux-f ^7 
ir-r— by t°yy^y xt— yy^-y ji^/y^— 7^ 
/W7tr-K hy^p^i/y^y 31— /u^y tVU 
31— -r/yriTT 1 — h> h y tVy^y n-^yT" 
7^/yxi— 7^/yTirT"— ^ UZ/?}) 31— yy>?r^ t- 

-K t°y>^y 32— /u^rir^— ^31^ yy 
i/y xt— /y^T-fe7^— K i^^n tf uy^y xt— /yi^r 

irv"— hyxf yy^y xx-yy^r-feT 1 — b. by 
/peyy^yp-^tr- b*^w»^H/^i: 
i.xm\Tz>z.t&-?%Zo c^e>(iia^rcfi2«^± 

[0 0 2 5] (D) JSfrfr 

(D) /£7>tt. #je-cco»^i 6 0 

V. n -^^ri^>s i — ^fVx n-^y, i - 

— :/*y\ 2, 2. 4-hyyf;^y^y, 

i-^-^^y, ^^a^^^ y^-yy^^n^ 

^riyuv, ^^yy-o^v^^Tj^^t^KlS^S 
; & y — yy x 31 y — yy N n -^p^V -/y. i- 
7 p p/V- /K n-^^y— yy. i-y^y— /y. se 



(12) 



#M2 0 0 1 -5 5 5 5 
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i -^^y — /K 2-y ^^79 J — /K sec — 
*s9J — /K t-^>*y— /K 3-y h^rv^^y — 

h>\ y ^vi^^/i^ h>\ yf/l'-n-ypWh 

/V- i - y^/U^ h >\ 7< n -^VfvW^ h ^ 

a^/u— n -7^)^^ h >\ ^ ^vl"- n -^*->/l"$r 

o^fyy, ^f/u^P^tyy, 2, 4— 10 
9 ^^7fr>#f<D'r h ; x-f-jv^— tvk i — :/ 

pfcVUr,— tvK n — yf;l/x- rvK n — ^f-t'/loc 

h\ 1, 2-yafum'>H, '^y7^ 4 - 
y^/uv^^y^>\ ^y^v^^iJ- 

xf/i/x-r/i-, zfv tfu^-^y =r— /i^ey y^vu^c— 

fi/y^y / t'ci t*/!/x-f;K r h7t Kd 20 

77^ 2 - ^ f /vf h 7 1 K d 7 7 yf fOx-r 

/K Iffll- i -^n fcVK S8-n-^f/K i 
-y^/K sec -^^/K n — <^ 

>K S^-s e c — <V^/K |»-3-^ h^SO^ 
A\ R8Mfvi^>'^vK ffEU— 2 T 
irhg^y^/K T-fcMfflfc^/K Sfxft/y^y 

ya^/Uac— yvK SK^Dfl/y^ya-;^/^^ 
/Ux;— ffj-g^p t a U y rr — /l^e / x^;Ux- 30 

:/p e^-^K- i -r ^/k e^s^^/K v-^ £ 

S*n?7K 3-y h^y ^/K/pfc*;*-*-- K 3-^1 

^f/i/*/^r? h\ N, N-^f/^;UAr^ h\ 

-C, y*y— /K =-9S — /K n-^n/N7-/K i- 

0-79 J— /K tr^*y- /K ^^/U3i^/U^r }> 40 
>\ ^f^-n-^ntVl/^hyx n — y*A' 

^hy, s*x^/Hr by, ^ ^/W- i --ff-Artr h V, 
* ^vW- n — -O^/l"^ h V, x^/U- n — y^/i^tr h 
>\ ^Vl — n -^^v//^ h V, v*- i -^/U>5r h 
>\ S^n^-fry V N ^/l/^P^t/y, 2, 

4 — ^v^v-i/^-v. ^i^u^^y =1— /u^ey ^^/uji 
— tvK x-^i^^y 3-/^;xf/ux-f/K 

/u^ey y ^vPrc— fvK ^p^uy^yn-^/xf 
/i/x-r/^ ei/y^y =»— /w^ey :/p e/ux-f so 



/K iMfc**7K Sffifc-n-^PfcT/K »»- i - ^o 
f/K |»-n-^f/K S»- i -^f/K ft&-s 
e c-^/K h^rv'^/K St®^ ^ 

a% hft&rc^vK g^xL^u^y y 

f/l/X-r/V, SFS^^UV^y 3— /^y xl^/Ux:— 

x/K SlFS^n tvy^y 3— /i^ey y x/K 
RRt'p tfyy^y n-^yxf/i/x-f^n tr^ 

V^^/K ^p f^^-n-^^/K ^n^tVK 

fLfey^/K ?LBk**vK ^nyRi/xf/K 3 
-y h^Wf/^Pft*-h, 3-x; b^->^/U 

[0 0 2 6] S^^*^ (c) O&k (D) A^ttffitt 
(C) : (0=5:95—5 0:5 0 (MM 
it) T-fctK <t^»^U<« (C) : (D) =8 : 92 
-4 5:5 5 (fifijt) T-fe^o (C) 5 %* 

fflX-fe 6 t WK<OR«*i5+^ffil ^ffi t ft P>T, ( C) 

[0027] (a) tftft&tinfc&m-rzmzn^ ±&<d 

(c) *^*5J:tf (d) jK5>tu<rtt^-rtt^v-^^r 
«B«j|t*T?tf5ifc*-C#, »&*xfc»»fc3Efc (C) 
*5HBJ:t* (D) ^t>U<m^"f^^-*Sr*iDLt: 

[oo2 8] *»wi!i*^-c. m&f&mmj&vo*<D»M 

1 0 0tOT^7^3- 2 0fiS%6JlTx 

J^T^T/U3-/w^ _bfB (A-l) jft^ftfeWc (A 
-2) &&<D]jU7kfmio X xm&<D ^ ^ c 5 ^ 
9 . ^<0**d« 2 011%HT, L< f4 5fiS%^ 
T(-ft 5 J: 5 icmm ft if K J: 0 C ,5: *s^^ u 

[00 2 9] 4:«noJB^jAAlBA«f^ $ 

fl-v^^ hy 
-v^^r h>-^ UTfL 7tf/W7t hy, 2, 4 

^fy^ty^ 2, 4 — ■ 3, 5 — 

2, 4-^^^^V. 3, 5-^^ 
>^^V. 2, 4-y^>'v ? ^-v x 3, 5-y^^v 5 ^ 
S-y^/W—2; 4-^^f">'v ? 2i-V. 2, 2, 

6, 6-fh7yf/^3, 5 ^^^Vi^^-V, 1, 

1, 1, 5, 5, S-+*W7Avtv*-2 § 4-^79 

v^^ftif<oia*fcf±2a«±t?*>-5<, *»MJ3:*5 

(A) (^±*PtK^»HI^«>SI*) ^SfSl 0 0 
o. 2-8 0fisas(O«6H-c*>6o 5ft©H-e/3 
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[0 0 3 0] ^(Dte^^Di 

Vtisyx^ 3D^K«r/^;t, *»#y-^-% 

»*L< fil 0-20m/i, B*#»£J&*1 0 — 4 

y#i:i/c«:. Piftfii (so ask 

— y # y/ujoX ^y/p/V — /i-> y * va* ; m 

j»tfbfc:i:» («c) Si. feixS. =»o 

.^■^✓/U5 20. Hi 0 0. 1^2 0 0 ;}\\9t7 7'04r 

^fr/is (ft) so7/v?t^yr-//K t^%-^va^ 
io. mi 3 ztzxtfimr e>tt-5o *»#y^— tut 
f*. «*ar. #yr^fy*w Klitlrtsft 

rvKy^- *y-f§K, sKyr^y^Kx #yry 
— aKprsh\ *Ky *y *f-y #yaMF-*-s* 

y t^r->xfi/y7 £ y/uai— tvk #y^-^>it^-u 
y^fry/wx-f/K /Kyt^xf uytK/ux 

y ttt/^Ulsn-**^/l'7^~/^— zKy 

^p-i/ac^- UVT A^yU^ =/U31— 7VU|§ ; t$})zxl^\s 

pis— #!l*^i^^y a— /us* 

A*«iL-C^ l,l,2,2-fF77Pot^f/P 

l ( 2,2-rh77nat^ f /U^^r ->/Ux-f /V' > 

n^^/u) en-— r/K ^^fifrc^uv^y n— (i, 
1.2,2.3.3 -^*r^-7 n P'O'^vU) ai— tf- 
^^7ntfI/^!lP-^ (1 . 1 . 2 . 2-t 1 h77 



pp^^vU) j:— ^t^Pfl/y^yp-/^ 

(1.1.2.2.3.3 -^5-^7 P p^V^vU) 3i— 7 1 
/V, /N-7aa K7->;^/^y8t h y 1.1. 
2,2.8, 8. .9. 9, 10.1 0-f^7PD H^#>\ 
1.1.2.2.3.3 — ^*-y-7 n p^^7 >\ T 

/wt^ri/xf uyx-f/K ^ytyyfh7^7 
/WtPT/U^y^^^Aa-^^ 7/l/to7/^ 
/i-sKy ^-^ri^oi^U^ai— t^/U, /N'-yyutPT/^/U 
10 #y aMri^^y — /k /<-7^tn7;u^7^p^ 
v'U— K ^^^T/^/P3i^^/^^:^if^ - ££5 

-ets, cix?>omiRifiiib*ct±, bm-ioo 

0. BM-1100 (£U:. BM Chemieth 
84) x ^i/777^F142D, RJF 1 7 2. R!F 1 7 
3. H3F 1 8 3. |^F178. psjF 1 9 1. I^F 4 7 

1. (£JL_b. *B*-f ^*ffc*X* («) ») x ^p^ 
-KFC-170C, FC-171, FC-430. F 
C-4 3 1 <«±. ftS^y (ft) ) 

20 LTf*. Mtffh-U-yy=i-yDC3PA, mVC7 
PA, I^SHllPA. BSH21PA, !^SH28P 
A . ^SH29PA, PSH30PA (£J._L, h— 

(ft) §S) . TSF-4440. TSF-43 
00, TSF-4445, TSF-4 44 6. TSF- 
4 4 6 0. TSF-44 5 2 (£,±. &>^-y 
(ft) H) *Offla*-C?fiJ|RSixX^St><Dfc*tf«- 

[00 3 1] **BJcDjBBg^fij«te<D^:H^»« 

DriSS:ps$tt5o «a^»^B^»«^2-3o 

[0 0 3 21 **IHoaj««Sr. Si 
0 2 !>3i^ S i N«>3i^/j:if(DS«-^*-r5@gJc 

[0033] zcotenmrnt*. &mmti>x. imm 

0-CJ5SO, 0 5-1. 5/imSS, 2[El^!9-efiJ?$ 
0. 1 - 3 ^ mSa^)g0S:Mt5 C 5 0 * 

O^. «M-CS;fil"*-5*\ fc£VMS8 0-6 0 0 < Cmg 
(DiaST-. 5-2 4 0»SSWUTK)»t5x: 



, (14) 
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y#B£u *£T, MfilfttayhP-^LfcWET 

[oo3 4] z<D£i\z\^xmbtizmmtmmtti* m 

^<o*H««fc:«xa LSK 
'WAL^ DRAM, SDRAM. RDRAM. D 

jr****^ oanKiMiifc if <ommz*m xh io 

[0 0 3 5] 

5 0 

[0 0 3 6] It?^^f (Mw) 

- (gpc) ifcicjiDimeufc, 

«BKI^«llgS:. lOOcc^fhytKpy^yi:® 

sue : *a * a-—* - xttsaoista^s^ss^ 

YtfyJ* (^15 0-0 ALC/GPC) 
#7 A : Bgfq®I («) liOSHODEX A-80M 

(f$50cm) 30 
: 4 Or 
Jffcsg : 1 c c 

[0037] m&mt w&m 
mmj&mm&M*. 8 >r >^ ^ y =* i/?^±\z* *■ 

^=» — SrJH^T* BHEKl, 500 rpm, 3 0& 
2 0 0 10-0 3 U S6IC4 001C 

[0 0 3 8] gHfflBMBJ* <B«**tt«*r) 

^ = — Srfli^-C* EMERl, 500 rpnu 3 0«> 
<D#sfrX&>X&mi,1to *yh^i/-H"e7 0tT3 
£ffl, 2 0 0t-e3^S«SrK«U se>iuoot 

fc. (#0 

tFf^BEMD-WA 1 0 0 0 S &JBV>T4 0 Oti^AJ 
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QJ&fSLiSlnltS i0 2 Ki:Jt»U TESfli-CWflSL 
fc. 

O ;I^#*Sd*CVDfcJ:9«/fcSjft,fcS iOzm^X 
T 

x ;JBM^«:36$CVDJcJ:9JB*Stt^S iOzKS: 

[0039] 

ttll^jftffliBJftlfetr* 8>fy^>y =»v fragile* tr 
— * — &^T. [aHEgcl, 5 0 0 rpm. 3 0# 

ojfe#-eK-ca*ufco *yh^i/-H"e7ott3 

5>|Rk 2 0 0t-e3»Bl«fc»»U JfelUOOt 

(HO 6 4 5 1 B««*JJ:T*HP4 

2 8 4 A^I/^h yLCR^-^-fflK; lOkH 

[0 0 4 0] ^J*« 1 

7^30 8. 5 gtfh7^ h^»7y96. 5gt 
0. 9 5g4r, ^P^^!/3-/W^f/Px-f 

4 gSr2^w^tr»ae^**DUfc., ^o^, 6 

0 < C-C2«SrlBSjSSii-fc<D*> % BSS^Mtt^ai 

-r/W5 9 5 g^ttU 5 0 TC-CRJtft^ e> 7« ^ y - 
/uSr*«>JS»* 5 9 5 g x/^i/-i/ 3 y-e»iU S 

¥*WJ**tt. 7, 8 0 0-CfcofCo 
[004 1] 2 

7^3 0 8. 5 gifh7^ h^y>7^9 6. 5 g & 
fcf U^^y =z — /U^/ol^vUjl— f/I/5 4 5 g teJB 

ff*6 o^cgf^S-frfc, -7^^810. 0g 

SrJBW***:^ *^«lto*c4 2 g «r 2 im^ttT**fc: 

y =»— /u^yxf/vx- 5^/P5 9 5 g&fffflDU 5 0*0 
-CSJfc**>6^^y-/u«r#tf»ttS:5 9 5 gx/^u 

6*tfcli*«S»0**W^JItt, 3, 200t?fco 
[004 2] Xftftl 1 

^jsgM i xmtbtiitBJsm® ioogi:hyxfi/^ 

y 3-/u^y ^/v^—'r/v l6gtSI-L85 (H 

^k^xig («c) si) o. 2 g »au 

fr 9 0. 2 umimnT?* I'm? << ^*-XZ>T&*'fr 
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^O^tt^tt 5 . 4 G P a t «^W3SKI-fituTV > 



[004 3] 5U&#J 2 ~ 6 
[0 0 4 4] 







(B)/£# 




(GPa) 


*s 


mm 


1 


fsE J& ft£ 
(DlOOg 


SI-L85 0.2g 




5.4 


o 


2.43 


2 


K tf? » 
©100* 


* 0.2g 




5.7 


o 


2.49 


3 


K J6 « 

©100g 


[(a t a-y*/f» 
-3,5-*V>fc"v* 

^>]7;y 0.2g 


^-f^ 16g 


5.2 


o 


2.48 


4 


f£ Jfc ft£ 
(Dioog 


SI-L85 0.2g 


16g 


5.8 


o 


2.47 


5 


<£l00g 


SI-L150 0.5g 


^x^rtr-F I8 g 


5.3 


o 


2.44 


6 


K Jfc «E 
® 


/V]7t> 0.2g 


7~t 8g 


5.0 


o 


2.49 



[0 0 4 5] $m&i7 

y mfvwai— tVW 16gfcSI-L85 (= 

mitmurn (m m) o. 2 g t7twthy4 g 

SrgsflDU+^ifB^Lfc. 0. 2^0171^0x7 0^7 

Lfc. # P>itfc&SI«7?3*14^i 5. 3GPaii« 40 

£S?«L 2. 4 2 fc#Krfc{£v U 

[0 0 4 6] mmms 

•a-jfcfll i T^^tvfcRJSiSECD i o o g tc h y i^u^ 

y =t-/Hty ^.f-/Vzc— 16giSI-L85 (= 
frffc^ljfc (#c) m 0. 2gtli^i«)2, 0 0 
OWjtfy^Ui^y a-/n o g£8fe&0L+#«#L so 



fc. 0. 2/<m7LS<07 i 7nvSS!7-</l'^ — -C^>igSrff 

fV=-hfet?->y=^e'^±{C^Ufc. #<b*vfc 
^[W^tt^li 5 . 1 G P a i«8clft*&£U:ffi;h<-C^ 
fc. ^OIJiKI^S^J^L.fctC^ CVDKJ: 
D^^tufcS i.02l£lTtS^raiSfeSTVJ>*V^ 

2. 1 2 #1ltfc«v Lfc. 
[0 0 4 7] gll£019 

^j&M l -c?#?>4xfcKJ«:jK® l 0 o g iz h y u ^ 

y n— jU^rS ^/U^—T/U 16giSI- L85 (H 
£Hk^I3H (t*) §3) 0. 2gtli^ll!i4, 0 0 
0£>3Xy ^^^y/wgf-i'yT'Bhf/H 0 g SrS&bD L+# 
RtfLfc. 0. 2 |1 m?LS07 l 7ci vSS^vf/u^— -C^> 

btvfc^Kw^tt^tt 5 . o g p a bm&#)mm\z&ix 

X^iz. ®m<otSlM#x&*mi£V1ttz.z>. cvd 



(16) 



»BB2 0 0 1 -5 5 5 5 



29 

tilts i02BKJlT4:«WIB**-Ct>** 

2. l Sfr##U:ffiVMR«**^Lfco 
[0048] HsRWl 

mm i kmmzi,x&ffi*?fotio mm<omm^m^ 

»6>^fcttK<0»tt*tt2. 9GP a j:«RKAd3UE^ 

CVDl:J:5««SiiftS i OzKJ: 9 #v^BWt 10 
[004 9] it&0!l 2 

*tfc«<0»tt««i2. 7GPatS«ft»Sl^5t) 



(72)38W# ft* 
(72)*SH# ium *w 



30 

CVDlcj:9»j*S;fc,fcS i02lRJ:9#t^«aiif 
[0 0 5 0] 3 

i -e» b^fcsjcs«®te s i - l 8 5 (=*Mt¥ 
x* («) si) o. 2 go*j8anufca^tt, Hffiwi 

5. i g p a iffivMtt-ckofca*. ssjaostm^sraitie 

[0 0 5 1] 



F* — A(#%) 4J038 CG142 DF022 DL021 DL031 
JA34 KA04 KA06 NA21 

4J040 DF041 DF042 DF051 DF052 
EE022 EK051 EK071 HB10 
HB11 HB15 HB20 HB24 HB31 
HD13 HD21 HD41 KA14 KA23 
LA05 LA06 LA09 

4M104 EE18 HH20 

5F033 RR21 SS22 WW03 WW04 XXI 7 
XX24 

5F058 AA10 AC03 AF04 AG01 AflOl 
AH02 



